* E-mail: tristan.petit@helmholtz-berlin.de Table S1 . Interpretation of C K edge XA spectra of carbon dots based on local time-dependent DFT calculations. Table S2 . Atomic percentage of each element in three samples, calculated from XPS Table S3 . Technical data on the carbon dots samples.
Electronic Supplementary Material (ESI) for Nanoscale. This journal is © The Royal Society of Chemistry 2018 *Group refers to the type of carbon atom that is excited in a localized, single-electron excitation calculation. When there are more than one carbon atoms in a group label, the one highlighted with bold font was excited 1 C=C component can be remarkably distinguished at 284 eV in CDs-COOH sample, suggesting that CDs-COOH consist of large π-conjugated domains in the carbogenic cores. 2 The peak at 289.9 eV shown in CDs-OH corresponds to carboxylate-like structure 3 formed with the C=O in the core. The presence of C-N bonds was also confirmed in the C 1 s spectra of CDs-NH2 with the peak at 285.3 eV. Another contribution is observed at 292.1 eV (290.8 eV) on CDs-COOH (CDs-OH), which could potentially be related to adsorbed CO2 or carbonate-like species. O 1s spectra can be deconvoluted into three peaks of C-O at 531.5 eV, C=O at 532.7 eV, and C-OH around 534.2 eV.
1 There is one more constituent peak at higher binding energy (535.8 eV) in CDs-COOH sample, which can be attributed to adsorbed H2O molecules. 4, 5 The N 1s spectrum of CDs-NH2 ( Figure S5b ) contains three peaks at 398.6, 399.8, and 401.4 eV, for pyridinic C-N-C, pyrrolic C2-N-H, and NH2, respectively. 6 The atomic percentage of each element was estimated by comparing the relative area of each core levels (Table S2) . 
